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Abstract
It is a fact that mobile phone use is different between Americans and Japanese
although many people own mobile phones in both countries. The most significant
difference is mobile phone Internet use. This involves people using the Internet via their
own mobile phones. This paper will focus attention on some differences of mobile phone
Internet use between the U.S. and Japan. Also, this paper will look into the reasons why
mobile phone use in the U.S. is different from Japan and discuss whether mobile phone
Internet use will be well received in the U.S. By analyzing data closely, this paper will
argue that mobile phone Internet use will not become commonplace in the U.S.
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Introduction
Motivation to Study
Through my stay in the U.S. for one and a half years, it can be found some
differences between Americans and the Japanese in my American life. One of the
biggest differences is mobile phone use although many people have mobile phones in
both countries.
In reality, mobile phone use is different between Americans and the Japanese. In
other words, the degree of dependence on a mobile phone in Japan is much higher than in
the U.S. Many Japanese spend most of their time using mobile phones. For example,
"Mobile Suica," "i-mode Felica," "QR code.""Mobile
Suica" is an Integrated Circuit
(IC) card system embedded in a mobile phone for automatic ticket gates, "i-mode
Felica"
is an electronic money system that has never prevailed in Japan, and "QR
code"is a two-
dimensional code for a convenient access to websites. In addition, Aomori University in
Japan has adopted an attendance control system via a mobile phone. This system
requires that students have mobile phones. Moreover, some new business models
regarding a mobile phone have been generated, such as mobile-phone strap,
mobile-
phone cover, design mobile phone, and music/song download.
For this reason, in public places, many people can be seen concentrating on the
display of their own mobile phones. It has become a social problem that many people
crash into other people on the street. In short, Japanese are heavily dependent on mobile
phone use.
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Proposed Topic Area
In fact, the number ofU.S. mobile phone subscribers has reached over
170,000,000, which surpasses the entire population of Japan. In addition, the penetration
rate of mobile phones in the U.S. is 59.7% and it is 67.5% in Japan. The penetration rates
are different between the U.S. and Japan by about eight percentage points, but the
difference is not so important.
These countries have a major difference that is the penetration ofmobile Internet.
This paper will focus attention on that difference. There is a strong possibility that the
penetration rate of mobile Internet will be a key factor ifmulti-functional mobile phones
become commonplace in the U.S. In Japan, the diffusion of mobile Internet services
encouraged the penetration of multi-functional mobile phones that have many functions
such as cameras, music players, and Internet connectors. Accordingly, this paper will
state the brief history and progress of a mobile phone in Japan, compare the situations
with those of the U.S., and discuss whether mobile Internet use likely will be accepted
among Americans.
This paper will provide data regarding mobile phone and mobile phone Internet
use. Analyzing data will be the primary work in this paper.
Calculation of the Penetration Rate
This paper will adopt the estimates of 295,000,000 in the U.S. and 127,000,000 in
Japan as the entire population in order to calculate some penetration rates (Census Bureau,
2005; MPHPT, 2005). For instance, if we divide all subscribers by entire population, we
obtain penetration rates. These penetration rates in this thesis will be calculated at a
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rough estimate, but the word,
"about," "around,"
or
"approximately"
will not be put
before these percentages so as to avoid repetition.
How to make figures
This paper will show many figures. These figures have been created by making
use of some materials, such as White Paper and Census. Most of them are not exactly the
same as data in the materials. By combining some parts, most figures have become
original data.
Definition
This paper will look into "mobile Internetuse."That means that people use the
Internet via their own mobile phones. In this paper, the term, mobile Internet use, does
not include other technologies such as wireless LAN, a smart phone or PDA embedded
with a phone function. It includes only the mobile phone.
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Chapter 1: Current Status ofMobile Phones and Mobile Internet Use
Chapter 1-1: The Number ofMobile Phone Subscribers and the Penetration Rate in the
U.S. and Japan
At present, the U.S. has around 176,063,000 mobile phone subscribers (CTIA,
2005), and Japan has around 85,774,700 subscribers (TCA, 2005). In addition, the U.S.
has a population of around 295,000,000 (Census Bureau, 2005) and Japan has a
population of around 127,000,000 (MPHPT, 2005). Therefore, the penetration rate in the
U.S. is 59.7% and it is 67.5% in Japan (Figure 1). This rate shows that a mobile phone
has become more commonplace in Japan than in the U.S.
Figure 1: The Number ofMobile Phone Subscribers and Penetration Rate
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In reality, the U.S. has a lower percentage ofmobile phone users, but a higher
absolute number of phone users than the entire population of Japan; additionally, this
difference is not so important because the penetration rate is still increasing in the U.S.
(CTIA, 2005); in contrast, the market is already saturated in Japan (MCF, 2005; MPHPT,
2004) (Figure 2, Figure 3). At present, approximately 70% of the Japanese population
has mobile phones; thus, it will be difficult to increase the market more than its current
level. On the other hand, not only mobile phone subscribers, but also cell sites have
8
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continued to increase in the U.S. (CTIA, 2005) (Figure 4). For this reason, the
penetration rate is going to be much closer between both countries in the near future.
Figure 2: Transition ofMobile Phone Subscribers and Penetration Rate
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Figure 3: Domestic Mobile Phone Shipment Volume in Japan
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Figure 4: Annualized Wireless Industry Survey Results in the U.S.
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Chapter 1-2: Mobile Internet Use Between the U.S. and Japan
The major difference between both countries is in the use ofmobile Internet
services. In fact, the number ofmobile Internet subscribers in Japan is much greater than
that of the U.S. In 2003, 89.5% of all mobile phone subscribers were mobile Internet
subscribers in Japan, although the U.S. had 12.1% of subscribers (MPHPT, 2005). In
rankings by country of mobile Internet penetration rates, Japan places first and the U.S.
does not even place in the top ten (Figure 5). That means that most Americans do not use
the Internet via their mobile phones, and mobile Internet services have not become
commonplace, although mobile phones that are Internet-ready have been marketed in the
U.S (Verizon, 2005).
10
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Figure 5: Mobile Internet Penetration Rate inMajor Countries
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Figure 5 plays a vital role in this paper. As I mentioned in the Introduction, the
difference of the mobile Internet penetration rate has been the motivation for this thesis.
The following sections and chapters will demonstrate why there is a significant difference
between the U.S. and Japan, and whether the gap will be filled or not (mobile Internet use
well received in the U.S. or not.)
Chapter 1-3: Current Status ofMobile Internet Use in Japan
Figure 6 provides the function of a mobile phone used most frequently in Japan.
This data shows that many more Japanese use e-mail than calling, particularly the
younger generation (MCF, 2005). That is to say, a mobile phone is no longer just a
phone for many Japanese.
11
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Figure 6: The Function of aMobile Phone Used Most Frequently by Age Bracket in Japan
70.00%
60.00%
50.00%
40.00%
30.00%
20.00% 4
10.00%
0.00%
<& &
<A
-v # c
xJV
** ^/
*
#N
^^
<P
f c/
DAN ages
Bunder 19
D20--29
D30--39
40--49
D50--59
over 60
<?" ^
Functions
<Produced based on Access Media Research, Impress>
In addition, Figure 7 illustrates that many more users pay "packet
fees"
than call
fees in Japan (MCF, 2005).
"Packet"
means a group of data with transmission as a
computer term. Concretely, one packet consists of 128 bytes (1024 bits). The fee
structure of
"i-mode" is * 0.3 Yen per packet (Edogawa, 2003). If users send many data,
they have to pay extensive "packet
fees" in addition to phone call fees. Many young
Japanese are very interested in limiting their "packet
fees."
* 1 dollar = about 105 Yen
Figure 7: Cost of a Call and Packet in Japan
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Particularly, young people pay more packet fees than the older generation. It is
clear that mobile phone Internet has become commonplace for the younger generation
(MCF, 2005) (Figure 8). The younger generation has contributed to the diffusion of
mobile phone Internet services in Japan.
Figure 8: Cost of a Call and Packet by Age Bracket in Japan
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Surprisingly, over 10% of users use theirmobile phones only to access the
Internet. People who use their mobile phones only for phone conversations account for
one-fourth of all users. This figure also illustrates that mobile phones have performed not
only as phones, but also as information and communication terminals in Japan (Figure 9).
Figure 9: Ratio of Calling and Internet Use viaMobile Phones Suitable for the Internet in
Japan
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Chapter 1-4: Comparison ofMonthly Charges Between Americans and Japanese
Figure 10 illustrates that the Japanese are heavily dependent on mobile phone use.
Average monthly charges are equivalent to about $80 (MPHPT, 2004), and the value is
about 1.6 times that of the U.S. Figure 11 shows that the monthly charges have gradually
decreased in the U.S., and then become around $50 at present (CTIA, 2005). Particularly,
those in their 20s pay almost $100 a month in Japan. That is to say, young Japanese have
a significantly larger expenditure on their mobile phone use.
Moreover, in the U.S., par capita income was $21,587 in 1999, and it was
2,368,116 Yen; therefore, there are few differences regarding income between both
countries (Census Bureau, 2000; Statistics Bureau, 2004). It can be found that monthly
charges ofmobile phone use are really expensive.
Figure 10: MonthlyMobile Phone Charges in Japan
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Figure 11: Average LocalMonthly Bill in the U.S.
$100.00
$90.00
$80.00
$70.00
$60.00 1
$50.00
$40.00 -
$30.00
$20.00
$10.00
$0.00
1988 1990 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
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Figure 12 demonstrates the transition ofAverage Revenue Per User (ARPU). It
has decreased a little, but the decrease is not significant. This figure shows that the
revenue of phone calls has clearly decreased and that of data communication has
gradually increased. This data also indicates that mobile phone use has been changing
from phone calls to data communication.
Figure 12: Transition ofAverage Revenue Per User (ARPU) in Japan
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Summary
At present, Japan has an advantage over the U.S. in the mobile phone market.
The mobile phone penetration rate in Japan is about 8 percentage points higher than in
15
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the U.S. However, the U.S. has numerous mobile phone subscribers, and the number of
these surpasses the entire population of Japan. In addition, both the number of
subscribers and the penetration rate have been gradually increasing in the U.S., whereas
the rate of increase of both has been slower in Japan. For this reason, these differences
are not so important.
The most significant difference is mobile Internet penetration rate.
Approximately 90% ofmobile phone subscribers use mobile Internet in Japan; on the
other hand, only about 10% of those use the Internet via their own mobile phones in the
U.S. In terms of the penetration rate, Japan ranks first ranking in the world, but the U.S.
cannot place even in the top ten.
Moreover, a mobile phone is not just a phone for the Japanese, particularly young
Japanese. Many Japanese are using mobile phones as an Internet connector rather than a
phone. Furthermore, about 10% of users do not call, but just access the Internet by
mobile phones. That is why "packet
fees"
are more than phone call fees for many
Japanese.
In reality, the degree of dependence on a mobile phone is very high in Japan. For
instance, average monthly mobile phone charges in Japan are much higher than those in
the U.S. Particularly, by scrutinizing monthly charges, it can be found that the degree of
dependence on data communications has been increasing.
The following sections discuss why the Japanese heavily depend on a mobile
phone, and whether such mobile phone use will become commonplace in the U.S.
Additionally, the next chapter will state the brief history and progress of mobile phones
in the U.S. and Japan.
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Chapter 2: The Brief history, Progress, and Future Technologies ofMobile Phones
Chapter 2-1 : A BriefHistory ofMobile Phones in the U.S. and Japan
In Japan, the origin of the mobile phone was a car-phone service launched in
Tokyo in 1979. A car-phone at the time required *80,300 Yen as a new enrollment fee
and *200,000 Yen as a deposit. In addition, the monthly bill was *30,000 Yen and the
calling rate was *10 Yen per 6.5 seconds during the day. Therefore, most people could
not afford this service. However, the deposit system was abolished in 1993, and the new
enrollment fee was discounted. It was down to 6,000 at the end of 1995, and then
completely abolished by the end of 1996.
In addition, a mobile-phone unit used to be 7kg in weight, but it has become
smaller and lighter. A shoulder phone that was 3kg appeared in 1985, a mobile phone
that was 200g in 1990, and one under lOOg in 1996. As a result, mobile phones have
become increasingly commonplace since 1996, and the pace of the penetration was
10,000,000 units per year (Ueyama, 2004).
According to the AT&T website (2005), AT&T tried to realize the concept of a
mobile phone in 1947, but it could not be realized by cutting edge technology at the time;
therefore, it was clarified that advanced technology would be required. Then, in 1983,
AT&T launched the first commercial mobile phone service in Chicago. After that,
AT&T merged with McCaw Cellular Communications Co., the largest wireless carrier in
the U.S. at the time, and changed its name to AT&TWireless in 1993; since then, the
company has done business in the mobile phone market.
17
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The first mobile phone service was instituted 50 years ago in the U.S.
(WirelessAdvisor, 2005). The business of wireless started about 25 years ago, and then
has steadily grown from a $3 million market to a current $95 billion market in annual
revenues (CTIA, 2005).
In fact, the U.S had been ahead of Japan regarding the development ofmobile
phones, but Japan came from behind and caught up in the middle of 1997 with the
penetration rate ofmobile phones (Figure 2). At the time, the penetration rate was 16.5%
in the U.S. and 19.2% in Japan; now, it is 59.7% in the U.S. and 67.5% in Japan (Figure
1) (TCA, 2005;CTIA, 2005).
Chapter 2-2: The Progress ofMobile Phones in Japan
Chapter 2-2-1: The First Stimulation for Explosive Growth: "i-mode"
During the progression of mobile phone use, Japan has experienced various
phases. That means there were some key factors when the number of subscribers was
skyrocketing. It is a fact that the start of mobile Internet services including
"i-mode,"
the
release of picture phones, and 3G technologies such as W-CDMA and CDMA 2000, have
encouraged the rapid penetration of mobile phones (MPHPT, 2004).
"I-mode"
was the first mobile Internet service in Japan. In February 1999, NTT
Docomo, one of the largest mobile phone companies, launched the
"i-mode"
service,
which allowed subscribers to use the Internet via their own mobile phones. The
penetration rate ofmobile Internet services has been skyrocketing more than the number
ofmobile phone terminals. By the next February, its subscribers reached about 4.5
million people, and those had increased by 2 million per month; moreover, other
competitors followed NTT Docomo and launched their own mobile Internet services.
18
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For this reason, most mobile phones allow subscribers to use the Internet via their
own terminals, and many services have been provided by these companies in Japan
(Ueyama, 2004). Figure 13 indicates that "i-mode" launched in 1999 encouraged the
explosive growth of mobile Internet use.
Figure 13: The Number ofMobile Phone Subscribers andMobile Phone Internet
Subscribers in Japan
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Chapter 2-2-2: The Second Phase, Picture Phones Launched
The second phase was launched with the advent of picture phones. In November
2000, J-Phone, the third largest mobile phone company in Japan, released picture phones.
Releasing the picture phones revived the sluggish market for mobile phones. Since 2002,
the number of picture phone subscribers has been accelerating, and then the number of
those reached 47,860,000 and 61.4% of all mobile phone subscribers had picture phones
in 2004 (MPHPT, 2004) (Figure 14).
19
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Figure 14: Transition ofPicture Phone Subscribers in Japan
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However, most subscribers do not use the camera function very often, although
many mobile phone subscribers have access to the camera function (MCF, 2005).
Figure 15: Picture Phone Use in Japan
26.10%
D Frequently use
Sometimes use
D Seldom use
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Chapter 2-2-3: The Third Phase, 3G Technology
The third phase was development of the 3G technology. In 2001, NTT Docomo
launched the world's first 3G service, and other competitors also launched the service the
following year. The number of 3G mobile phone subscribers reached 16,690,000 last
year, and then gradually increased (MPHPT, 2004) (Figure 16). The following chapter
will discuss
"3G" in detail.
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Figure 16: Transition of 3GMobile Phone Subscribers in Japan
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Chapter 2-3: Cutting Edge Current Technologies
Chapter 2-3-1: What Is 3G?
The mobile phone has experienced several generations (Takashima, 2003). The
first generation (1G) was the analog mobile phone system. The second generation (2G)
was the first generation to adopt a digital system. At present, most mobile phones
marketed are 2Gs. Inbetween the 2G and the 3G, there is the 2.5G technology, a previous
step to broadband. The
2.5th
generation (2.5G) is the generic term for a sophisticated
system that improves the 2G system, although it has no strict definition. Code Division
Multiple Access (CDMA), one of wireless communication systems, is called 2.5G
because its transmission speed is faster than 2G's, and it can easily evolve into a
"3G."
The 2.5G is the preparatory stage of the third generation (3G). The 3G is a digital mobile
phone that meets the IMT-2000 standard defined by the International Telecommunication
Union (ITU). It can provide high-speed data transmission and diverse services with
multimedia. After a system has moved into IMT-2000, the 2G or the 2.5G moves to 3G
(Steward, Mann, 2002). The 3G technology allows mobile Internet to be more
21
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sophisticated and to provide convenient contents through its high baud rate (Morimoto,
1999).
In Japan, NTT Docomo initially launched a trial service ofW-CDMA, adopting
the CDMA system in May, 2001, and then kicked off full-scale services in October of
this year. The number of 3G subscribers has rapidly increased since 2003, and about
20% of all mobile phone subscribers had 3G mobile phones in 2004. It is expected to be
more than 50% in 2006 (Kishihara, 2005). Transition to the 3G technology in Japan is
faster than in other countries; as a result, many services have been launched ahead of
other countries.
Chapter 2-3-2: "i-mode Felica," The First Diffusion of Electronic Money
Then, NTT docomo launched an "i-mode
Felica"
service by taking Felica, a non-
contact IC card, into a mobile phone, and its concept has been called "Mobile
Wallet."
Now, Over 30% of all subscribers intend to use this function, particularly over 50% of
teen subscribers intend to use (MCF, 2005). "I-mode Felica" allows users not to pay in
cash or even bring a wallet. As a result, it allows users great convenience, for example,
shopping, balancing accounts and passing through a ticket gate. Surprisingly, sales of
mobile phones suitable for "i-mode Felica" exceeded 1 million within 5 months, at a
speed faster than penetration of "i-mode."
Until now, electronic money has not become commonplace in Japan, and even
credit cards are seldom used; in fact, only 7% of Japan is population uses credit cards
(Ogawa, 2005). In fact, most Japanese are usually worried about security and privacy.
According to the research "face of the
Web,"
about 88% of the Japanese people answered
that they feared credit card fraud (IT Square, 2002). Among the ten countries that were
22
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researched,
"88%"
was the highest rate. However, as soon as the electronic money
function was embedded in a mobile phone, it becomes commonplace. Curiously enough,
many Japanese have no aversion to mobile phones, however.
Chapter 2-3-3: QRCode
A Quick Response (QR) code, a two-dimensional code advanced from a bar code,
has rapidly become commonplace. The QR code was developed by Denso Wave, Inc. in
1994. Barcodes have information in one direction, but QR codes have information in two
directions, horizontal and vertical. In addition, there are some two-dimensional codes
besides QR codes. Now, 80% of all mobile phone subscribers know this function and
50% of them use it (MCF, 2005).
Figure 17: QRCode
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Chapter 2-3-4: Liquid Crystal Display (LCD) with High Resolution
A picture phone has contributed to the development of a clear LCD. As picture
phones have developed higher resolution, the LCD has become sophisticated. Now the
quality of the LCD is the most important aspect for 42.9% of subscribers when they are
buying. In addition, the progress of the LCD means that various technologies, such as
TV phone and Global Positioning System (GPS), have a high potential for becoming
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commonplace. At present, most subscribers recognize a TV phone, and half of them
want to have that feature. GPS has also been embedded in current mobile phones, and
20% of subscribers have this function with over 60% of them using it (MCF, 2005). A
clear LCD has been useful in the development of these contents.
Chapter 2-4: Future Services
Chapter 2-4-1: Mobile Number Portability
In Japan, mobile number portability (MNP) will be introduced in 2006, which was
already introduced in 2003 in the U.S. In this system, mobile phone subscribers can
retain the same phone number when they switch carriers. Until now, if users switched
carriers, they have to obtain the changed number; therefore, the previous system has
prevented users from replacing mobile phones because of the troublesome process.
Because many subscribers have not intended to switch carriers and replace mobile
phones, the market has stagnated (Yamato, 2004; Honma, 2003).
Chapter 2-4-2: Flat Rate System
KDDI, the second largest mobile phone carrier, initially adopted a flat rate service
in 2003. Then, NTT Docomo, the largest carrier, also launched a flat rate in 2004. The
flat rate service has a profound impact on the profit structure of mobile phone carriers.
Until now, the profit has consisted of "Average Revenue Per User (ARPU) * the number
of
subscribers."For this reason, carriers in Japan have recently striven to expand the
ARPU because mobile phone subscribers have been saturated as previously mentioned.
However, by introducing a flat rate system, they are required to change their strategy. At
present, the ARPU of each carrier is around 8,000 Yen, but a flat rate service is around
24
Will mobile Internet use become commonplace in the U.S.?
4,000 Yen. In the future, the increase of flat rate subscribers will affect carriers and the
mobile phone market (Amano, 2005).
Summary
In reality, the U.S. had an advantage over Japan in the development ofmobile
phones. Japan lagged behind the U.S. until the mid-1990s; however, through relaxation
of regulations, mobile phones have rapidly become commonplace in Japan. Then, a
mobile phone became no longer a phone for the Japanese. A mobile phone is performing
as a central mobile terminal of information and communication infrastructure in Japan.
The progress ofmobile phones has experienced some stages. Through the
diffusion of "i-mode," the concept, mobile Internet use, has taken root in Japan, and then
many people use the Internet via their own mobile phones today. In addition, the advent
of picture phones has encouraged the penetration of multi-functional mobile phones. In
fact, a camera function is not used very frequently; however, it does not matter if people
use the function or not. It is important that most mobile phones become high-end devices
and most subscribers have them. As a result, it becomes possible to launch diverse
services that never used to be. By integrating sophisticated terminals with high baud rate
provided by the 3G technology, the current mobile phone has almost infinite growth
potential.
Diversification of contents requires high transmission speed; thus, development of
the 3G technology will be a necessity for maintaining the high quality of services in the
near future. The 3G technology enables carriers to launch the flat rate system by its high
speed baud rate. This system will provide subscribers with significant advantages
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because monthly charges will become almost half. In other words, there is a strong
possibility that each carrier will suffer from decrease of revenue. Additionally, MNP is
also a user-centered service. It will enable subscribers to change carriers flexibly;
however, it will become difficult for carriers to keep in touch with their own customers.
Therefore, each carrier will be required to draw up new strategies for preventing their
customers from changing carriers and obtaining other
companies'
or new customers. In
short, the flat rate system andMNP have a potential to alter the mobile phone market in
the future.
26
Will mobile Internet use become commonplace in the U.S.?
Chapter 3: Penetration of the Internet and Broadband
Chapter 3-1: Penetration Rate of the Internet in the U.S. and Japan
According to Access Media (IAjapan, 2004), the U.S. had half of the Internet
users in the world in 1997. After that, the number of those has gradually increased and
the U.S. still keeps a higher market share than any other countries, although the share has
decreased. On the other hand, Japan had very few Internet users in 1997; however it has
gradually caught up with the U.S., and the number of users has grown from one-quarter
to one-third of those in the U.S. Additionally, the market share of Japan has also risen to
over 8%; in contrast, the U.S. has over 20% of the shares in the world.
Figure 18: The number of Internet Users
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According to Access Media (IAjapan, 2004), countries in north Europe had a
higher Internet penetration rate than those of other countries at the end of 2002. The U.S.
had about 60% of penetration rate, which was high for an advanced country; in contrast,
Japan had less than 50%, which was one of the lowest rates among advanced countries.
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Figure 19: Penetration of the Internet
o> 80.00% -
ra 70.00% -
c 60.00% -
o 50.00% -
S 40.00% -
is 30.00% -
20.00%
o> 10.00%
a 0.00% -
/ / / /
'
/
'
/
Ranking /Nation (End of 2002)
<Produced based on Access Media Research, Impress>
Chapter 3-2: Cable TV (Internet)
The U.S. has many more cable TV subscribers than Japan. The number of them
has gradually increased; this number has amounted to about 74,000,000, which is nearly
equal to the number ofmobile Internet subscribers in Japan. Japan had only 200,000
cable TV subscribers in 1999, and there are still about 2,500,000 subscribers now. It is a
fact that cable TV has become commonplace in the U.S., but it has not been well received
in Japan (Nielsen, 2004; MPHPT, 2004).
Figure 20: Cable TV (Internet) Subscribers in the U.S. and Japan
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Chapter 3-3: Diffusion ofBroadband in Japan
Japan had also lagged behind other advanced countries in terms of penetration of
broadband, and the number of broadband subscribers has increased just recently,
particularly since 2002 (MPHPT, 2004). In order to catch up with other countries, Japan
developed "e-Japan strategy"in January 2001, and then worked on building broadband
infrastructure and created world-class achievement through the policy. After that, the
number of Internet users and the Internet's penetration rate has gradually increased. In
2004, the penetration rate reached over 60% (Figure 21); that is close to the U.S. rate
(Nua, 2002).
Figure 21: Transitions in the Internet User Population and Penetration Rate in Japan
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Through "e-Japan
strategy,"diverse inexpensive services have been launched and
penetration ofDSL has been accelerating (MPHPT, 2004). Because of the diffusion of
DSL, broadband has become commonplace in Japan (Figure 22), and broadband fees
have been the most inexpensive in the world (Figure 23).
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Figure 22: The Number ofBroadband Subscribers in Japan
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Figure 23: International Comparison ofBroadband Fees (Cost Per 100 kbps; July 2003)
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In addition, if comparing the U.S. with Japan in terms of the number of broadband
subscribers, Japan lagged behind the U.S. from 2000 to 2001 (Figure 24)(IAjapan, 2004);
however, Japan has caught up with the U.S. and has surpassed the U.S. penetration rate
(Figure 25)(ITU, 2004; MPHPT, 2004).
30
Will mobile Internet use become commonplace in the U.S.?
Figure 24: The number ofBroadband Subscribers and Estimates
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Figure 25: Broadband Subscribers and the Penetration Rate in the U.S. and Japan
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Chapter 3-4: Two-Year Time Lag
Until 1999, narrowband used to be commonplace, but mobile Internet and
broadband have stimulated the Internet market. By comparing Figure 21 with Figure 26
(MPHPT, 2004), some trends can be found. For instance, from 1999 to 2000, the rate of
increase of Internet subscribers was higher than those of dial-up (narrowband)
subscribers. On the other hand, the number ofmobile Internet subscribers was
skyrocketing. That is to say, mobile Internet including
"i-mode" had encouraged the
growth of the Internet market.
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As a result, the number of mobile Internet subscribers gradually increased until
the end of 2002. At the time, the number of dial-up subscribers increased very little, and
the number of Internet subscribers was still increasing. Therefore, it was a fact that
mobile Internet had encouraged penetration of the Internet in Japan from 1999 to 2002.
Since the end of 2001, the number of broadband subscribers has been rapidly
increasing (Figure 22, 24). The rates of increase have been higher than the rates of
decrease of narrowband, which means that new contracts of broadband were more than
contract changes from narrowband to broadband.
In summary, both mobile Internet and broadband have become commonplace
recently. However, the penetration of broadband lagged two years behind mobile
Internet. As a result, many Japanese people had already used the Internet via mobile
phones before adopting broadband. Now, they use mobile Internet outside and
broadband at home. Furthermore, among the Japanese, there are many people who have
never used narrowband. Thus, it is a fact that many people used the Internet viamobile
phones for the first time in Japan.
This time lag let a common sense, "Internet use is mobile Internet
use,"
take root
in Japan. Therefore, the concept, "mobile
Internet," has been easily accepted by the
Japanese. That is one of the reasons why the Japanese are heavily dependent on mobile
phones and mobile Internet.
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Figure 26: Transition of Internet Subscribers in Japan
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This two-year time lag has also influenced the business field. In Japan, the
number of e-commerce services suitable for mobile terminals is much more than those
suitable for broadband, and vice versa in the U.S. The rate of broadband services highly
surpasses mobile terminals in the U.S. (Figure 27). These figures indicate that Japan has
still lagged behind the U.S. regarding establishment of broadband although it has an
advantage in the development of mobile terminals in the business field.
Figure 27: E-commerce ofB-to-C Companies Suitable for Broadband andMobile
Terminals in the U.S. and Japan
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Figure 27-2: Mobile Terminals
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Summary
The U.S. had an advantage over Japan in the diffusion of the Internet and
broadband. One of the reasons was the penetration of cable TV because it was possible
to provide broadband services by using these cables. In short, broadband had no obstacle
in the U.S. Until a few years ago, Japan lagged behind the U.S. regarding penetration of
the Internet and broadband, but both of them have rapidly become commonplace in Japan
through "e-Japan strategy."
At present, broadband has become commonplace in Japan. However, explosive
growth ofmobile Internet was two years earlier than penetration of broadband. The time
lag has also influenced the establishment of a communication infrastructure. In reality,
mobile Internet has become a main part of the infrastructure in Japan. By contrast,
Internet and broadband have been well implemented in the U.S. Also, in the business
field, e-commerce suitable for broadband has become commonplace in the U.S.; while,
mobile terminals have taken root in Japan.
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Chapter 4: Internet Use Outside of the Home
Chapter 4- 1 : Establishment ofWireless LAN
Figure 28 illustrates that wireless LAN has been well established in the U.S.
(MPHPT, 2004). Japan has lagged behind the U.S. regarding establishment ofwireless
LAN in-house. Only 47.1% of companies have introduced wireless LAN in Japan; in
contrast, 61.6% of companies have it in the U.S. Particularly, companies that have
introduced it across the board are just 3.8% in Japan, although 23.4% of companies in the
U.S. have implemented it (MPHPT, 2004).
Figure 28: Establishment ofWireless LAN In-House
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<Produced based on Survey ofUbiquitous Network Usage Trend by Businesses,MPHPT>
Most Japanese have never used public wireless LAN. Although the number of
users has increased slightly, less than 20% of people have ever used public wireless LAN.
It is a fact that wireless LAN has not become commonplace in Japan (Figure 29).
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Figure 29: PublicWireless LAN in Japan
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Chapter 4-2: Penetration ofWi-Fi Hotspots
Chapter 4-2-1: What Are Wi-Fi and Hotspots
Wi-Fi is short forWireless Fidelity (e-word, 2005). According to Reynolds, "Wi-
Fi is most commonly used to describe a wireless local area network based on the IEEE
802.1 1 series of standards, which is a set of wireless technical specifications issued by the
Institute ofElectrical and Electronic Engineers (IEEE)" (Reynolds, 2003).
Hotspot services are usingWireless Personal Area Network (WPAN) orWireless
Local Area Network (WLAN) techniques. Mobile services are using Wireless Wide
Area Network (WWAN) or Enhanced second generation or third generation (2.5G/3G)
technologies.
Hotspots are public places in which people can access the Internet by using
wireless LAN. A representative example ofWi-Fi hotspots is the Internet cafe where
people can use the Internet via their own computers.
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Chapter 4-2-2: The U.S. Has Numerous Wi-Fi Hotspots
In the U.S., there are 24,072 Wi-Fi hotspots. In Japan, there are 2,262 locations,
and Tokyo has 873 of them. In countries'rankings, the U.S. is the first and Japan is the
fifth, but in cities'rankings, Tokyo places second and New York, which has the most U.S.
hotspots, places third. In fact, hotspots in Japan are concentrated in Tokyo, and in the
U.S., they are spread out in many cities in well-balanced locations. Therefore, there is a
strong possibility that hotspots are not well received in Japan (JiWire, 2005).
Many Japanese have never used aWi-Fi hotspot (Figure 30). In 2002, only 8.8%
of them used hotspots, and people who had never used hotspots accounted for 72.6% of
the population. In 2003, the number of hotspot users had increased, but the rate was still
low, only 63.7%, and just less than 10% of the population were using hotspots (MPHPT,
2004).
Figure 30: Hotspot Use in Japan
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<Produced based on Survey of the Current Status and Issues ofNetworks,MPHPT>
In addition, heavy hotspot users are very few, and most people who have used
hotspots go there less than once a week. Figure 31 subdivides hotspot users in Japan.
48.9% of hotspot users go there less than once a month (MPHPT, 2004). This figure also
illustrates that Wi-Fi hotspots (wireless LAN) have not become commonplace in Japan.
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Figure 31: Frequency ofWi-Fi Hotspot Use in Japan
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In short, Wi-Fi hotspots have not become commonplace in Japan; in contrast, they
have already implemented very well in the U.S. As a result, there are 10 times as many
hotspots in the U.S. as in Japan.
Chapter 4-2-3: Internet Connection Outside of the Home
Figure 32 demonstrates that many people use mobile phone Internet and a few
people use wireless LAN in Japan. 58.9% of people connect to the Internet via mobile
phone or PHS, and just 7.3 %of people access the Internet via wireless LAN (MPHPT,
2004). This figure also shows that wireless LAN has not taken root in Japan.
Figure 32: Internet Connection Outside ofHome in Japan
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<Produced based on Survey of Personal Activities in a Ubiquitous Network Society,
MPHPT>
In addition, aside from mobile phone Internet, most Japanese do not use the
Internet outside of their homes. Laptop or PDA users are 10.6% of the population, and
people who use Internet cafes account for just 8.8% (Figure 33) (MPHPT, 2004).
Internet use except via mobile phone has not prevailed in Japan. Most people use the
Internet via their own mobile phones outside of their homes; in other words, mobile
Internet has grabbed market share from other technologies such as PDA orWi-Fi.
Figure 33: Internet Use Outside of the Home in Japan (Aside From Mobile Internet)
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This figure 34 subdivides Internet users outside of the home. It shows that about
70% of users access the Internet less than once a day. Accordingly, a few people use the
Internet outside of their homes; furthermore, most of them seldom use the Internet in
Japan (MPHPT, 2004).
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Figure 34: Frequency of Internet Use Outside of the Home in Japan
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Summary
Wireless LAN has already become commonplace in the U.S., and it has played a
vital role in communication infrastructure. Therefore, the U.S. has many Wi-Fi hotspots
adopting wireless LAN technology, and they are common Internet use outside of the
home formany Americans. On the other hand, both wireless LAN and Wi-Fi hotspots
have not become commonplace in Japan, and most Japanese have never used them. In
addition, most hotspot users do not do so very often. Thus, there are very few heavy
users in Japan.
As previously mentioned in chapter 3, the style of Japanese Internet use has been
already established. Outside of the home, most Japanese access the Internet via their own
mobile phones, and they have broadband connections at home. In other words, most
Japanese are not so interested in other Internet use, such as wireless LAN, aWi-Fi
hotspot, and a PDA.
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For this reason, aside from a mobile phone, all technologies for Internet use
outside of the home have not become commonplace in Japan, although some
technologies such as Wi-Fi hotspots have been well implemented in the U.S. That is to
say, any Internet use cannot surpass mobile Internet use at present in Japan.
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Chapter 5: Discussion
The theme of this paper is whether or not mobile Internet use will become
commonplace in the U.S. This chapter will discuss the theme, and then verify that. In
addition, this chapter will have some cross-cultural surveys in order to make a conclusion
persuasive.
Cross-Cultural Survey #1 : The U.S. Is aMotorized Society
This chapter will have some cross-cultural surveys in order to make the thesis
persuasive. For one thing, the U.S. is a motorized society, and the use of public
transportation in Japan is much more than in the U.S. In reality, the U.S. has 2.3 times
the population of Japan, but has about 3 times as many motor vehicles and about 9 times
the sale of gasoline as Japan. Additionally, most Americans use motor vehicles when
commuting; however, the use of those in Japan is half as many as in the U.S., and many
people use public transportation. The following data demonstrates these facts.
The population of Japan was approximately 127,610,000 at the beginning of 2005
(Statistics Bureau, 2005). At present, the U.S. has a population of around 295,500,000
(Census Bureau, 2005).
In 2004, Japan had 78,224,769 motor vehicle registrations (AIRA, 2004). In 2003,
the U.S. had 231,389,998 motor vehicle registrations (DOT, 2003).
In 2004, the sale of gasoline in the U.S. was approximately 540,000,000 kiloliters
(3,400,000,000 barrels) per year and 1,470,000 kiloliters (9,230,000 barrels) per day.
These sales account for 1 1 or 12 % of the world aggregate oil demand because it is about
82,000,000 barrels per day (Sudo, 2004). At present, the sale of gasoline is about
42
Will mobile Internet use become commonplace in the U.S.?
60,000,000 kiloliters (380,000,000 barrels) per year and 164,000 kiloliters (1,034,000
barrels) per day in Japan (Fuji, 2005).
88% of the U.S. citizens use cars, trucks, or vans when commuting, and 4.7% use
public transportation and 2.9% walk (Census Bureau, 2000). In Japan, 44% people use
their own car when commuting, and 28% people use public transportation and 7.4% walk.
Additionally, in some metropolitan areas, over 50% people use public transportation and
under 20% of the people use their own cars (Statistics Bureau, 2002).
Table 1: Comparison RegardingMotor Vehicles
United States Japan
Population estimates 295,500,000 127,610,000
Motor vehicle registration 231,389,998 78,224,769
Sales of gasoline estimates
(barrels per day)
9,230,000 1,034,000
Use of motor vehicles when
commuting / Total workers
112,736,100/128,279,230
27,512,000/62,105,000
(estimates)
Use of public transportation
when commuting / Total
workers
6,067,705 / 128,279,230
16,966,000/62,105,000
(estimates)
<Produced based on Census, AIRA, and DOT data>
At present, people have their own computers at home and can use them free of
charge at their companies. Thus, today it becomes important for people to be able to
connect to the Internet outside of their homes.
In Japan, people use the Internet via their own mobile phones when leaving their
homes. The mobile Internet is just a supplement of Internet use and functions more as
entertainment than as a business necessity. As previously mentioned, the younger
generation uses mobile Internet very often and pays more charges than the older
generation. That means that most content ofmobile Internet are suitable for young
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people. In fact, many people, especially young people, use mobile Internet in public
places. Most mobile Internet subscribers in Japan use the Internet in their own spare
time, for instance, when commuting and walking.
However, most people drive their own cars when moving, especially commuting
in the U.S. Of course, people cannot use mobile Internet while driving. Additionally,
wireless LAN in-house andWi-Fi hotspots are well established in the U.S. Therefore,
Americans easily obtain the environment of Internet use outside of their homes if not
using a mobile phone. That is to say, mobile Internet use is not suitable for American life.
As a result, not mobile phones, but computers have become a main terminal of the
communication infrastructure, and the concept, mobile Internet use with moving, has not
taken root in the U.S. Internet use with stopping or sitting is common for most
Americans.
Cross-Cultural Survey #2: The U.S. Has PDAs and Smart Phones
A smart phone is like a multi-functional mobile phone, but it has some pertinent
differences. A smart phone installs an operating system (OS) such as Palm OS or
Windows CE, and it can operate business applications flexibly. That is to say, a smart
phone is a sophisticated multi-functional mobile phone (Tanaka, 2004).
The U.S. has a PDA and "smart phone."Japan also has a PDA, but it has not
become commonplace, and there are few smart phones in Japan. According to Jupiter
Research forecasts (2004), the number of PDA users would be more than 14 million at
the end of 2003 and will grow to 20 million by 2008; therefore, the penetration of PDA
will be 7% in the U.S. Palm Infocenter, which reported the above article, stated that 7%
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was very low; however, it is possible to grasp that 7% is high because the U.S. has
occupied a large share of the world's PDA market. Global PDA shipments were about
9.2 million in 2004, and American companies such as PalmOne, HP, and Dell occupied
three-fourth of this; particularly, PalmOne, the leading company, acquired approximately
a 40% share (IDC, 2005).
In the U.S., PDAs have been used in companies for a long time. A smart phone
has been received from Americans as a device that adds wireless function to business
solutions developed by PDA. However, the use of a smart phone has some obstacles to
overcome. One is instability of its network. Mobile networks have some weak points.
For example, communication is of lower quality than fixed-line; additionally, the U.S.
still has several sites out of service, and the number of sites is small. Another is security.
Because it is easy to carry mobile devices, there is a strong possibility of losing them.
Therefore, even mobile devices require some systems such as encryption, authentication,
and access control. The other is how to adjust numerous models and specifications
because the U.S. has many mobile communication carriers and a wide variety of models
and specifications; for this reason, it is necessary to absorb differences of each
specification in order to facilitate the application development (Tanaka, 2004).
Moreover, price is a big problem. Most smart phones are more than $250, and
some of them are more than $500, although most mobile phones are less than $100
(Verison, 2005). Additionally, smart phones do not allow users to operate with one hand,
although people can use mobile phones in one hand. For this reason, smart phones have
been distinguished from mobile phones.
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In other words, the existence of a PDA or a smart phone has prevented a mobile
phone from becoming a high-end device in the U.S. (Figure 35). Japan had few PDA and
smart phone markets, and had just a mobile phone; thus, diverse functions have been
embedded in a mobile phone, and then the mobile phone has become gradually
sophisticated. The explosive growth ofmobile Internet is also a continuation of the
process. On the other hand, U.S. had both PDA/smart phone and mobile phone markets.
Therefore, has struggled if cutting down functions of a PDA/smart phone or installing
functions in a mobile phone. In short, PDA/smart phone has faced competition with a
mobile phone. That is why not only mobile Internet, but also Internet ready of
PDA/smart phone have not become commonplace in the U.S.
Figure 35: PDA/Smart Phone andMobile Phone Market Between the U.S. and Japan
Laptop
Laptop
Japan
Mob ile Phone
U .S .A .
46
Will mobile Internet use become commonplace in the U.S.?
Cross-Cultural Survey #3: The Different Way of Thinking about Ubiquitous Computing
World
The word "ubiquitous" comes from Latin, meaning
"omnipresent." In concrete,
small-sized, and inexpensive computers, sensors and effectors are embedded in
everything in the environment, and then network-linked to communicate with each other
and collaborate by making use of each function. This is a system model in order to
support our modern lifestyle.
According to MarkWeiser, who initially advocated ubiquitous computing,
"ubiquitous computing names the third wave in computing, just now beginning. First
were mainframes, each shared by many people. Now we are in the personal computing
era, persons and machines staring uneasily at each other across the desktop. Next comes
ubiquitous computing, or the age of calm technology, when technology recedes into the
background of our lives" (Weiser, 1996).
Figure 36 demonstrates differences in the way of thinking about ubiquitous
(wireless) networks between Americans and the Japanese. Many Japanese feel that the
networks are convenient because they can be used anywhere; in contrast, many
Americans are concerned about security and network stability. As a result, wired
communication, such as cable TV and broadband, has become commonplace in the U.S.,
and wireless communication, particularlymobile phone Internet has taken root in slowly,
whereas the number of mobile phone Internet users has been skyrocketing in Japan.
There is a strong possibility that current wireless technologies, such as Wireless
LAN andWi-Fi hotspots, have been derived as continuations of wired communications
because their terminals are computers. In reality, both a mobile phone and aWi-Fi
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hotspot are main terminals of wireless communications. However, they were originated
from totally different backgrounds. A mobile phone is really wireless communication;
while, a hotspot adopts computer that was a wired connection at first.
Figure 36: Comparison of the Effects of the Features ofUbiquitous Networks on the
Business and Operations ofU.S. and Japanese Companies
U.S. (multiple responses)
Japan (multiple responses)
U.S. (one most important
feature)
Japan (one most important
feature)
Ability to use networks
regardless of location
?Ability to exchange large
volumes of data at low cost
?Communications with high
security levels
? Improved network stability
0.00 20.00 40.00 60.00 80.00
% % % % %
<Produced based on Survey ofUbiquitous Network Usage Trend by Business,MPHPT>
Survey Results and Discussion
In chapters 1 through 4, this paper looked into Internet use between Americans
and the Japanese. As repeatedly mentioned, most Japanese use the Internet via their own
mobile phones outside of their homes. On the other hand, mobile Internet has not been
well implemented, and other technologies, such as wireless LAN andWi-Fi hotspots
have become commonplace in the U.S. In short, the Japanese use mobile Internet and
Americans carry a laptop or PDA/smart phone for Internet connection outside of their
homes. Each lifestyle has been already established, and both countries have each feature.
This chapter demonstrated some cross-cultural surveys in order to clarify each
country's feature. For instance, the U.S. is amotorized society and people drive cars
very often. This is not a life style suitable formobile Internet use because mobile
Internet let users fix their eyes on the LCD for a long time. In contrast, many people use
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mobile Internet when moving and commuting in Japan because they many more use
public transportations and walk than the U.S. people. Japanese people have the
environment to use mobile Internet easily.
Second, the U.S. has PDA and smart phone markets, although Japan has very few.
Because the PDA has been marketed, particularly for business persons, a smart phone, a
PDA with a phone function, has been accepted, but a mobile phone with an Internet
connector has not well received. The concept, "mobile
Internet,"
that people access the
Internet by mobile phones was difficult to take root in the U.S. Therefore, mobile
Internet use has not become commonplace. On the other hand, Japan had few PDA
markets, so a mobile phone with Internet ready has been gradually marketed. Then, most
Japanese have no aversion to mobile Internet use. Therefore, many contents have been
embedded in a mobile phone. (A PDA with a phone function is a smart phone. In reality,
smart phones have been marketed in the U.S., but they are very expensive. Therefore,
they have not been well received.)
Finally, the way of thinking about ubiquitous computing networks is clearly
different between Americans and the Japanese. Most Americans are very concerned
about network security, but many Japanese just want convenience of the network and are
not so interested in security. In other words, most Japanese lack a sense of crisis in
security. In reality, wireless connections have lower security than wired connections. As
a result, Internet connection by using a mobile phone has not been well received in the
U.S.
In summary, many more people will use the Internet when leaving their homes in
the near future. The foundation of a ubiquitous computing world will be different
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between the U.S. and Japan. The foundation is a computer in the U.S.; on the other hand,
it is a mobile phone in Japan.
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Conclusion
In this century, ubiquitous computing world has become commonplace by the
progress of information society. It becomes important for many people to access the
Internet outside of their homes. As previously mentioned, most Japanese use mobile
phones as an Internet connector. On the other hand, many Americans use their own
computers at Wi-Fi hotspots. In reality, the U.S. and Japan have some differences
regarding Internet use, especially mobile Internet use. By investigating data and doing
cross-cultural surveys, this paper has discussed why both countries have the differences.
The following are the results ofmy surveys and the conclusion.
First, the U.S. is a motorized society. Most people use their own car when
moving. In contrast, using public transportation is common for many Japanese. In
reality, people cannot use mobile Internet while driving, although can use it in public
transportation. The motorized society does not allow people to use mobile Internet easily
in the U.S. Many people access the Internet via mobile phones while riding public
transportation and walking. For this reason, it is difficult that mobile Internet use
becomes commonplace in the U.S.
Second, the U.S. already had a PDA/smart phone market. In the business field,
many people have made use of PDAs. In Japan, a PDA market has not grown and a
smart phone had not existed until recently. As a result, the circumstances have made a
mobile phone market easily grow in Japan, and then many functions including Internet
ready have been embedded in mobile phones. The penetration ofmobile Internet was
earlier than it of broadband, so the concept, "Internet is mobile
Internet," has become
commonplace in Japan. However, it has been difficult formobile phones to grow in the
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U.S. because PDAs and smart phones have faced competition with mobile phones. While
these markets were growing at a sluggish pace, other technologies such as broadband and
Wi-Fi became commonplace in the U.S. Therefore, the concept, "mobile Internet
use,"
has not taken root in the U.S., although many Americans have mobile phones just for
calling.
Finally, the way of thinking about ubiquitous computing world is different
between Americans and the Japanese. Most Americans are concerned about network
security, but many Japanese are not so interested in the security. As mentioned in
previous chapter, Japanese has little aversion to mobile phones and mobile Internet,
although they are concerned about some technologies such as credit cards. In the U.S.,
wired communications, such as broadband and cable TV, have earlier become
commonplace than wireless those. Therefore, it has become a common sense for
Americans that people use the Internet via their own computers. Some wireless
technologies such as wireless LAN andWi-Fi are also continuation of "computer Internet
use."Accordingly, mobile Internet use has not been well received in the U.S.
Consequently, mobile Internet use will not become commonplace in the U.S. By
encompassing all previous chapters, it can be found that mobile Internet has many
obstacles to prevail in the U.S. Ifmobile phone use becomes commonplace, mobile
Internet will not be well received.
Instead ofmobile Internet use, there is a strong possibility thatWi-Fi will be more
sophisticated and calls using wireless LAN might prevail more. Ifmany Americans
begin to use mobile Internet, they will most likely use devices such as PDAs installed in
phones or scaled back smart phones. These devices are not multi-functional
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(sophisticated) mobile phones, although they are similar. Both a PDA and a smart phone
were generated from a computer, but a multi-functional mobile phone is strictly a phone.
At present, many people intend to access the Internet outside of their homes. In
other words, a ubiquitous computing world has been penetrating around the world. In
conclusion, the basis of a ubiquitous computing world is a computer in the U.S.; while, it
is a mobile phone in Japan. "Computer Internet use"is for Americans and "mobile
Internetuse"is for the Japanese.
53
Will mobile Internet use become commonplace in the U.S.?
References
Amano, H. (2005). Management strategies ofmobile phone carriers against the matured
market. In Mobile Contents Forum (Ed.), Mobile White Paper 2005 (pp. 204-208).
Impress, Japan
AT&T. (2005). AT&T Chronicle. RetrievedMarch 5, 2005, from
http://www.ip.att.com/corporate/history-table.htm
Automobile Inspection & Registration Association (AIRA). (2004). Number of
Automobiles in Japan. Tokyo, Japan. Retrieved January 31, 2005, from
http://www.aira.or.ip/data/data.html
CTIA. (2005). The Wireless Association. RetrievedMarch 1, 2005, from
http://www.ctia.org/
CTIA. (2004). Background on CTIA's Semi-Annual Wireless Industry Survey. Retrieved
March 1, 2005, from http://files.ctia.org/pdf/CTIAMidvear2004Survev.pdf
Edogawa. (2003). Packet. Retrieved March 10, 2005, from ITmedia website:
http://www.itmedia.co.jp/mobile/03 10/09/n key2.html
Fuji Futures Co., Ltd. (2005). Gasoline market information. Retrieved January 31, 2005,
from http://www.fuii-ft.co.ip/selection/gasorin/index.htm
Honma, M. (2003). Mobile Number Portability launched in the U.S. Retrieve March 12,
2005, from InfoCom website:
http://www.icr.co.ip/newsletter/eye/2003/e200301 1 .html
Internet Association Japan (IAjapan). (2004). Internet White Paper 2004. Japan: Impress.
JiWire. (2005). Wi-Fi Hotspot Finder, Product Reviews, and Industry News. Retrieved
February 15, 2005, from http://www.jiwire.com/
Kishihara, T. (2005). Forecasting penetration of 3G and flat rate market, and mobile
business in the future. In Mobile Contents Forum (Ed.), Mobile White Paper 2005
(pp. 14-15). Impress, Japan
Ministry of Public Management, Home Affairs, Posts and Telecommunications, Japan
(MPHPT). (2005). Statistics Bureau, Population Estimates. Retrieved February
15, 2005, from http://www.stat.go.jp/english/index.htm
54
Will mobile Internet use become commonplace in the U.S.?
Ministry of Public Management, Home Affairs, Posts and Telecommunications, Japan
(MPHPT). (2004). 2004White Paper Information and Communications in Japan,
Special Topic "Construction ofWorldwide Ubiquitous Computing Network.
"
Tokyo, Japan: Gyousei.
Ministry of Public Management, Home Affairs, Posts and Telecommunications, Japan
(MPHPT), Statistics Bureau. (2002). Year 2000 Census, Means ofTransportation.
Tokyo, Japan. Retrieved February 14, 2005, from
http://www.stat.go.ip/data/kokusei/2000/iutsul/00/04.htm
Minoli, D. (2003). HotspotNetworks; Wi-Fifor Public Access Locations. New York:
McGraw-Hill.
Mobile Contents Forum (MCF). (2005). Mobile White Paper 2005. Japan: Impress.
Morimoto, I. (1999). Next generation mobile communication that begin to penetrate.
RetrievedMarch 8, 2005, from NRI website:
http://www.nri.co.ip/opinion/it solution/1999/pdf/IT19990302.pdf
Reynolds, J. (2003). GoingWi-Fi: A Practical Guide to Planning and Building an 802.11
Network. San Francisco: CMP Books.
Saito, K. (2004). What is the leading player of "post-picture
phone"
, Retrieved January
30, 2005, from IT media mobileWeb site:
http://www.itmedia.co.ip/mobile/articles/0412/16/news009.html
Sakamura, K. (2002). What is ubiquitous computing? Retrieved March 8, 2005, from
NRI website: http://www.nri.co.ip/opinion/it solution/2002/pdf/IT200210z06.pdf
Seki, T. (2004). "i-mode
Felica"
starts in July, Retrieved January 31, 2005, from Nikkei
Business Publications, Inc. Web site:
http://itpro.nikkeibp.co.ip/free/TIS/keitai/20040623/146282/index.shtml
Stetz, P. (1999). The Cell Phone Handbook: Everything You Wanted to KnowAbout
Wireless Telephony (But Didn't Know Who or What to Ask). Aegis Publishing
Group Ltd.
Steward, W., &Mann, B. (2002). Wireless Devices End to End. Australia: JohnWiley &
Sons.
55
Will mobile Internet use become commonplace in the U.S.?
Statistics Bureau. (2004). Family Income and Expenditure Survey. Tokyo, Japan.
RetrievedMarch 25, 2005, from
http://www.stat.go.ip/data/soutan/sokuhou/4hanki/index.htm
Sudo, S. (2004). The current U.S. gasoline trend, Retrieved February 6, 2005, from
ShinchoshaWeb site:
http://www.shinchosha.co.ip/foresight/web kikaku/slO.html
Tanaka, S. (2004). Smart phone and middleware becoming commonplace in the U.S.
Retrieved March 7, 2005, from NRI website:
http://www.nri.co.ip/opinion/it solution/2004/pdf/IT20040506.pdf
Telecommunications Carriers Association (TCA). (2004). Database ofcontracted
quantity. Tokyo, Japan: http://www.tca.or.jp/japan/database/daisu/index.html
Ueyama. (2004). Penetration ofmobile phones. Retrieved March 5, 2005, from
http://www.infonet.co.jp/ueyama/ip/communication/cellular phone.html
U.S. Department ofTransportation (DOT). (2004). Motor Vehicles Section ofHigh Way
Statistics 2003. Washington DC. Retrieved February 13, 2005, from
http://www.fhwa.dot.gov/policv/ohim/hs03/pdf/mvl.pdf
U.S. Census Bureau. (2000). U.S. and World Population Clocks - POPClocks.
Washington, DC. Retrieved February 14, 2005, from
http://www.census.gov/main/www/popclock.html
U.S. Census Bureau. (2000). Census 2000 data, Means ofTransportation To Work For
Workers 16 Years and Over. Washington, DC. Retrieved February 14, 2005, from
http://nces.ed.gov/survevs/sdds/Master.asp?id=P30&cat=8&geo=US&county=&d
istrict=&res=&tablvl=l&state=&u=Q&et=&type=P
U.S. Census Bureau. (2000). Per Capita Income in 1999 (Dollars). Washington, DC.
Retrieved March 25, 2005, from
http://nces.ed.gov/surveys/sdds/Master.asp?id=P82&cat=16&geo=US&county=&
district=&res=&tab!vl=l&state=&u=0&et=&type=P
Verizon Wireless. (2005). Products. Retrieved January 28, from
http://www.verizonwirelessCom/b2c/store/index. jsp
Weiser. M. (1996). Ubiquitous Computing. RetrievedMarch 3, 2005, from
http://www.ubiq.com/hypertext/weiser/UbiHome.html
56
Will mobile Internet use become commonplace in the U.S.?
WirelessAdvisor.com. (Unknown). Cellular to PCS -A BriefHistory; wireless roots.
RetrievedMarch 5, 2005, from
http://inventors.about.com/gi/dynamic/offsite.htm?site=http://wirelessadvisor.com
/cellular%2Dphones%2Dpcs.cfm
Yamato, S. (2004). What is Mobile Number Portability (MNP). Retrieved March 12,
2005, from Impress website:
http://k-tai.impress.co.ip/cda/article/keyword/18416.html
57
Will mobile Internet use become commonplace in the U.S.?
Appendix
Table 1: The Number ofMobile Phone Subscribers and Penetration Rate
Mobile phone subscribers Population Penetration rate
U.S. 176,063,000 295,000,000 59.70%
Japan 85,774,700 127,000,000 67.50%
Table 2: 1 'ransition ofMobile Phone Subscribers and P
U.S. Japan U.S. Japan
1985 203,600 0.07%
1989 2,691,793 242,888 0.90% 0.20%
1993 13,067,318 1,712,545 4.40% 1 .30%
1994 19,283,306 2,131,367 6.50% 1 .70%
1995 28,154,415 4,331,369 9.50% 3.40%
1996 38,195,466 10,204,023 12.90% 8.00%
1997 48,705,553 20,878,000u 16.50% 16.40%
1998 60,831,431 31 ,525,000 20.60% 24.80%
1999 76,284,735 41 ,530,000 25.90% 32.70%
2000 97,035,925 51,140,900 32.90% 40.30%
2001 118,397,734 60,943,400 40.10% 48.00%
2002 134,561,370 69,120,600 45.60% 54.40%
2003 148,065,824 75,656,700 50.20% 59.60%
2004 169,467,393 81,519,700 57.40% 64.20%
Table 3: Domestic Mobile Phone Shipment Volume in Japan
Shipments
2002/4-6 2002/7-9
Year-over-year basis growth rate
10,400,000
-24.40%
2003/4-6
13,200,000
27.00%
2002/10-122003/1-3
10,500,000
-17.50%
2003/7-9
13,530,000
28.90%
10,900,000
13.30%
2003/10-122004/1-3
19.70%
12,430,000
33.60%
13,040,000 11,240,000
-9.50%
Table 4: Annualized Wireless Industry Survey Results in the U.S.
Estimated Total Subscribers Cell Sites
1985 206,000 599
1988 1 ,608,697 2,789
1990
f~~
4,368,686 4,768
1995 28,154,415 19,844
1996 38,195,466 24,802
1997 48,705,533 38,650
1998 60,831 ,431 57,674
1999 76,284,735_ 74,157
2000 97,035,925 95,733
2001 118,397,734 114,059
2002 134,561,370 131,350
2003 148,065,824 147,719
2004 169,467,393 174,368
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Table 5: Mobile Internet Penetration Rate in Major Countries and Territories
Nation * Percentages
Japan 89.5
Rep. of Korea 87.0
China 30.9
Singapore 25.3
Taiwan 24.4
Italy 22.4
Canada 21.7
Austria 20.2
The Netherlands 19.3
Finland 17.9
Switzerland 13.2
Australia 14.8
France 12.5
United States 12.1
New Zealand 12.0
Portugal 11.1
United Kingdom 9.3
Hong Kong 8.7
Germany 8.5
Spain 8.3
Belgium 1.2
Denmark 1.1
* Figures are the percentages of mobile phone Internet subscribers of all mobile phone
subscribers of leading carriers in each country and territory.
Table 6: The Function of aMobile Phone 1Used Most Frequently by Age Bracket in Japan
E-mai Call
Text
message
Web
browse Application PIM
Picture or
Movie
Data
transmissionOther
Whole ages 50.00% 33.50% 9.30% 4.70% 1 .30% 0.50% 0.40% 0.30% 0.20%
Under 19 65.00% 8.30% 18.30% 8.30% 0.00% 0.00% 0.00% 0.00% 0.00%
20-29 57.00% 27.80% 7.80% 3.90% 2.00% 0.50% 0.40% 0.40% 0.20%
30-39 49.70% 32.50% 9.60% 5.30% 1 .50% 0.60% 0.60% 0.10% 0.10%
40-49 43.30% 40.50% 10.00% 4.80% 0.00% 0.20% 0.20% 0.50% 0.50%
50-59 33.70% 57.90% 5.30% 1.10% 1.10% 1.10% 0.00% 0.00% 0.00%
Over 60 35.30% 47.10% 1 1 .80% 5.90% 0.00% 0.00% 0.00% 0.00% 0.00%
Table 7: Cost of a Call and Packet in Japan
Call>packet Calkpacket Call=packet Unknown
38.30% 42.10% 13.80% 5.80%
Table 8: CostofaCal and Packet by Age Bracket in Jap
Call>packet Calkpacket Calkpacket Unknown
Under 19 16.70% 70.00% 10.00% 3.30%
20-29 36.00% 44.60% 13.50% 5.90%
30-39 36.00% 43.30% 14.70% 5.90%
40-49 43.00% 38.20% 12.20% 6.70%
50-59 63.80% 17.00% 17.00% 2.10%
Over 60 47.10% 35.30% 1 1 .80% 5.90%
Table 9: Ratio of Calling and Internet Use via Mobile Phones Suitable for the Internet in
Japan
Only Internet |7~9 times Internet |4~6 times Internet |1~3 times Internet |Only calling
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use out of 10 times use out of 1 0 times use out of 10 times
2002 1 1 .00% 19.10% 17.60% 27.40% 24.80%
2003 13.10% 19.50% 15.80% 27.30% 24.30%
Table 10: MonthlyMobile Phone Charges in Japan
(Yen)
Mobile phone Internet use 8,759
No mobile phone Internet use 7,146
15-19 8,244
20-29 9,845
30-39 8,051
40-49 7,708
50-59 7,475
Over 60 6,660
1 dollar = about 105 Yen
Table 11: Average LocalMonthly Bil
Average Local Monthly Bill
1988 $95.00
1990 $83.94
1995 $52.45
1996 $48.84
1997 $43.86
1998 $39.88
1999 $40.24
2000 $45.15
2001 $45.56
2002 $47.42
2003 $49.46
2004 $49.49
in the U.S.
Table 12: Transition ofAverage Revenue Per User (ARPU) in Japan
(Yen)
2001/3 2002/3 2002/12 2003/3 2003/12
Revenue of phone calls 7,470 6,830 6,320 6,188 5,803
Revenue of data communication 800
_
1,410 1,610 1,791 1,907
Total 8,270 8,240 7,930 7,909 7,710
Table 13: The Number ofMobile Phone Subscribers andMobile Phone Internet
Subscribers in Japan
(Million subscribers/Fiscal year end)
1998 1999 2000 2001 2002 2003
Mobile phone subscribers 42 51 61 69 76 82
Mobile phone Internet subscribers 0 8 35 52 62 70
Table 14: Transition of Picture Phone Subscribers in Japan
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Picture phone subscribers Ratio of all mobile phone subscribers
2001/9 2,170,000 3.30%
2002/3 4,380,000 6.30%
2003/3 22,210,000 29.30%
2004/3 47,860,000 61 .40%
Table 15: Picture Phone Use in Japan
Frequently use Sometimes use Seldom use
13.30% 60.60% 26.10%
Table 16: Transition of 3GMobile Phone Subscribers in Japan
( Million subscribers )
Mar. 2002 Sep. 2002 Mar. 2003 Sep. 2003 Mar. 2004
CDMA2000 3 7 10 14
W-CDMA 0.1 0 0 1 3
Total 0.1 3 7 11 17
* March 2002 includes W-CDMA only
Table 17: QRCode
PDF417
II
Data Matrix Maxi Code
Company (country) Denso Wave
(Japan)
Symbol
Technologies,
Inc. (U.S.)
CI Matrix
Inc. (U.S.)
UPS Inc.
(U.S.)
System Matrix Stacked Bar
Code
Matrix Matrix
Data
Amount
Figures 7,089 2,710 3,116
Alphanumeric
Characters
4,296 1,850 2,355
Binary Digits 2,953 1,018 1,556
Chinese
Characters
1,817 554 778
Main Feature Large
Volumes and
Small-
footprint, and
High-speed
Read
Large Volumes Small-
footprint
Principal Use Entire Field Office
Automation
(OA)
Factory
Automation
(FA)
138
93
High-speed
Read
Distribution
61
Will mobile Internet use become commonplace in the U.S.?
Standardization ATM ATM ATM ATM
International, International, International, International,
JIS, ISO ISO ISO ISO
Table 18: The Number of Internet Users
1997 19981 1999 2000 2001 2002 2003
U.S. 41 69 85 102 161 165 174
Japan 9 14 18 30 44 55 62
The world 82 134J 193 286 576 668 760
2004 (estimate) 2005 (estimate)
182 190
67 72
865 967
Table 19: Penetration of the Internet
(End of 2003)
Ranking Nation Penetration rate (ratio of population)
1 1 / Iceland 74.70%
2 2 / Sweden 69.80%
3 3 / Denmark 65.20%
4 4 / The Netherlands 64.70%
~ ~
9 57 United States 59.80%
~ -
17 17/ Japan 49.30%
Table 20: Cable TV (Internet) Subscribers in the U.S. and Japan
(Million Subscribers)
1999 2000 2001 2002 2003
U.S. 69 69 73 74 73
Japan 0 1 1 2 3
Table 21: Transition in the Internet User Population and Penetration Rate in Japan
(End of Year) (Million Subscri oers, %)
1997 1998 1999 2000 2001 2002 2003
Internet User Population 12 17 27 47 56 69 77
Penetration Rate 9.2 13.4 21.4 37.1 44.0 54.5 60.6
Table 22: The Number ofBroadband Subscribers in Japan
(Million Subscribers
1999 2000 2001 2002 2003
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Wireless (such as FWA) 0.00 0.0 0 0
FTTH 0.00 0.0 0 1
Cable Internet 0 1 1 2 3
DSL 0.00 0.1 2 7 11
Total 0 1 4 9 15
Table 23: International Comparison ofBroadband Fees (Cost Per 100 kbps; July 2003)
(Dollars)
Japan 0.09
Rep. of Korea 0.25
Belgium 1.15
Hong Kong 1.27
Singapore 2.21
New Zealand 2.71
China 3.07
Canada 3.25
The Netherlands 3.36
United States 3.53
Germany 4.42
Table 24: The Number ofBroadband Subscribers and Estimates
(End of Year) (Million Subscribers)
2000 2001 2002 2003
2004
(estimate)
2005
(estimate)
United States 7 12 19 37 47 57
Japan 1 3 15 20 26 32
The world 15 32. 72 120 172 235
Table 25: Broadband Subscribers and the Penetration Rate in the U.S. and Japan
Subscribers Penetration rate
U.S. 19,882,000 6.90%
Japan 9,397,000 7.40%
Table 26: Transition of Internet Subscribers in Japan
(End of Year) (Million Subscribers
1999 2000 2001 2002 2003
Dial-up 11 16 20 21 19
Cable Internet 0 1 1 2 2
Mobile phone 4 27 48 60 68
DSL 0 2 6 10
H IH 0 1
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Table 27: E-commerce ofB-to-C Companies Suitable for Broadband andMobile
Terminals
Table 27-1: Broadband
Currently offer
services
Have interest, but
Currently not currently under
considering offering|consideration
Have no interest
and will not offer
services in the
future
Do not engage in
business suitable
for e-commerce
using broadband or
mobile terminals
U.S. 59.60% 1 1 .60% 17.00% 7.30% 4.50%
Japan 27.90% 8.00% 43.80% 6.60% 13.70%
Table 27-2: Mobile Terminals
Currently offer
services
Currently
considering offering
Have interest, but
not currently under
consideration
Have no interest
and will not offer
services in the
future
Do not engage in
business suitable
for e-commerce
using broadband or
mobile terminals
U.S. 13.80% 21 .90% 14.60% 23.10% 26.50%
Japan 46.00% 9.90% 27.80% 10.70% 5.60%
Table 28: Establishment ofWireless LAN In-House
U.S. Japan
Introduction across the board 23.40% 3.80%
Introduction in some areas of the office 38.20% 43.30%
Total 61 .60% 47.10%
Table 29: Public Wireless LAN in Japan
Use
2004 18.60%
2003 1 1 .60%
No use
81.40%
88.40%
Table 30: Hotspot Use in Japan
(End of Year)
Use them Don't use them No response
End of 2002 8.80% 72.60% 18.60%
End of 2003 9.50% 63.70% 26.80%
Table 31: Frequency ofWi-Fi Hotspot Use in Japan
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Almost every day At least once a week At least once a month Under once a month No answer
16.20% 12.80% 12.00% 48.90% 10.10%
Table 32: Internet Connection Outside of r ome in Japan
Mobile phone Fixed-line Card-type PHS
PHS (aside from
card-type) Wireless LAN Public phone Other
32.30% 29.00% 17.60% 9.00% 7.30% 1.10% 3.90%
Table 33: Internet Use Outside of the Home in Japan (Aside fromMobile Internet)
No use
80.50%
A laptop or a PDA Internet cafe (Wi-Fi)
10.60% 8.80%
Table 34: Frequency of Internet Use Outside of the Home in Japan
Sometimes Once a day A few times a week Once a week Once a month Less than once a month
17.80% 12.20% 16.00% 14.00% 22.70% 17.20%
Table 35 (Figure 36): Comparison of the Effects of the Features ofUbiquitous Networks on
the Business and Operations ofU.S. and Japanese Companies
Ability to use
networks
regardless of
location
Ability to
exchange large
volumes of data at
low cost
Communications
with high security
levels
Improved network
stability
U.S. (multiple responses) 35.90% 56.60% 49.80% 46.10%
Japan (multiple responses) 61 .20% 58.50% 40.60% 24.60%
U.S. (one most important feature) 6.50% 19.40% 18.50% 9.70%
Japan (one most important feature) 8.80% 8.10% 6.90% 0.50%
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